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Abstract
International and national health policy seeks to increase service user and carer involve-
ment in mental health care planning, but suitable user-centred tools to assess the success
of these initiatives are not yet available. The current study describes the development of a
new reliable and valid, interval-scaled service-user and carer reported outcome measure
for quantifying user/carer involvement in mental health care planning. Psychometric devel-
opment reduced a 70-item item bank to a short form questionnaire using a combination of
Classical Test, Mokken and Rasch Analyses. Test-retest reliability was calculated using t-
tests of interval level scores between baseline and 2–4 week follow-up. Items were worded
to be relevant to both service users and carers. Nine items were removed following cogni-
tive debriefing with a service user and carer advisory group. An iterative process of item
removal reduced the remaining 61 items to a final 14-item scale. The final scale has accept-
able scalability (Ho = .69), reliability (alpha = .92), fit to the Rasch model (χ2(70) = 97.25, p =
.02), and no differential item functioning or locally dependent items. Scores remained stable
over the 4 week follow-up period, indicating good test-retest reliability. The ‘Evaluating the
Quality of User and Carer Involvement in Care Planning (EQUIP)’ scale displays excellent
psychometric properties and is capable of unidimensional linear measurement. The scale is
short, user and carer-centred and will be of direct benefit to clinicians, services, auditors
and researchers wishing to quantify levels of user and carer involvement in care planning.
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Introduction
Mental health services have undergone marked transformation over the last decade, reflecting
a shift towards user-led models of care. Consolidation of contemporary care philosophies
including patient-centred care [1], shared decision-making [2] and patient empowerment [3]
have led to a rise in recovery-orientated services and a long standing drive towards increased
service user and carer involvement in care planning. In the UK, this shift is most recently
reflected in the personalisation agenda championed by adult social care, and gives rise to
increasing demands for service implementation, local and regional evaluations and national-
level audits focussed on service user and carer experience.
Independently, international health services and health service researchers have embraced a
similar move towards increased development and use of patient-reported outcome measures
(PROMs). Psychometrically robust PROMs are tools specifically designed to represent, priori-
tise and accurately quantify aspects of service provision from a service user perspective.
Although not without criticism, data from PROMs are increasingly being incorporated into
audits and research trials, and when aggregated and analysed at a systems level, provide a viable
means by which to improve care quality and health outcomes across services and specialities
[4,5].
Historically, local and national care quality surveys have monitored service user involve-
ment in mental health care planning through objective performance indicators such as the
presence of a service user’s signature on a care plan or the provision of a document copy for
the person concerned [6]. Care plans often fail to include the views of service users or carers
[7,8] and although contemporary policy [9] and guidelines [10] consistently advocate service
user involvement as a means of improving the culture and responsiveness of mental health ser-
vices,. evidence suggests that the majority of service users and carers continue to feel margina-
lised in the planning of their care [11,12].
Whether such data reflect genuine deficits in service user-involved care or merely discrep-
ancies in the definition of this process is more difficult to elucidate. Despite its centrality to
international and national mental health policy, user involvement in care planning remains
inconsistently defined. Theory articulation allows for the conceptualisation of user involve-
ment as both a linear (outcome-focused) and hierarchical (relational) event. Systematic evi-
dence synthesis suggest that whilst current auditor standards emphasise and promote the
documentary outcomes of mental health care planning, users and carers remain much more
sensitive to the nature and quality of the relational aspects underpinning their development
[12]. Thus, whilst existing measures do not prohibit meaningful user involvement, they may
not fully reflect the practice-based activities that confer most benefit to service users and carers.
Policy implementation and service improvement initiatives are thus potentially limited by a
lack of validated and acceptable tools by which to quantify care planning involvement [13].
Published concepts of patient-centred care provide a potentially useful framework within
which to locate a theoretical understanding of service user involvement in mental health care
planning [14]. Systematic reviews of national and international mental health literature identify
a common set of antecedents to care planning involvement [12]. These comprise the acquisi-
tion of adequate service user buy-in, meaningful information exchange, participatory delibera-
tion and participatory decision-making. Existing frameworks of patient-centred care
emphasise potential nomothetic (group level) and idiographic (individual level) influences on
these processes, but are unable to fully capture the subtleties and nuances of frontline mental
health practice.
Much of the literature that has been used to derive or validate theoretical frameworks of
patient-centred care derives from physical healthcare contexts dealing with episodic rather
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than long term health conditions. Mental health services differ from physical health services in
a number of discrete ways. Contemporary mental health services are borne of a unique service
history founded on aspects of containment and compulsion. They are often required to work
with a greater multiplicity of chronic and complex diagnoses, and can experience an
entrenched stigmatisation of service users [15]. Thus, although there may be clear overlaps
between user-involved mental health care planning and patient centred care, identical theoreti-
cal frameworks cannot be presumed.
A review of measures which assess patient perceptions of patient-centred care in family
practice has heighted an issue with current measures insofar as they are often visit-based, thus
limiting their relevance to the study of care processes over time [14]. This suggests that, even if
the concepts of patient-centred care were comparable in both mental and physical illnesses,
present measures may serve limited purpose for service improvement and research.
A recent systematic review of patient reported measures of service user involvement [13]
has revealed a lack of care-planning measures that are able to meet service user nominated
acceptability criteria alongside published (EMPRO) standards for psychometric quality. The
increasing use of PROM data to assist with evidence based healthcare decisions and commis-
sioning has led to a greater mandate for these PROMs to function as accurate and reliable mea-
surement tools. The majority of PROMs have been developed using classical test theories
(CTT), which are widely regarded as out-dated and which can only yield ordinal-level scores
from questionnaires [16,17]. Reliance on ordinal measures may lead to inconsistencies and
inaccuracies in decisions supported by these PROMs [18,19]. Modern test theories (MTT),
including item response theory, the Rasch model and Mokken analysis, offer the statistical
complexity to create interval-level measures and increase confidence in decisions made using
measures derived under these paradigms [17].
The objective of this study was to i) co-develop, with users and carers, a new PROM to
assess user/carer involvement in mental health care planning and ii) investigate its psychomet-
ric and scaling properties via a combination of Classical Test, Mokken and Rasch analyses.
Methods
All potential participants were provided with a participant information sheet approved by ser-
vice users and written to current UK National Research Ethics Service (NRES) guidelines. This
information sheet provided participants with information about the study, including the
potential benefits and risks of taking part. Contact details were provided for the research team
and all participants had the opportunity to speak to a researcher before deciding whether or
not to take part. Due to the potentially sensitive nature of the topic area (i.e. personal appraisal
of health services received), participant anonymity was preserved. Instead informed consent
was implied by participants choosing to return their questionnaires to the research team. This
study, and the informed consent procedure, were approved by the UK NRES Committee (East
Midlands: Nottingham 2) in January 2014 (Ref: 13/EM/0364).
Measure design and item development
Candidate items were developed from 74 interviews and 9 focus groups conducted with service
users, carers and mental health professionals recruited from two large National Health Service
(NHS) Trusts in North West and Central England. In the UK, NHS Trusts are statutory service
providers to which patients are assigned based on geography.
Seventy candidate items were developed. Face validity was examined with a mixed sample
of 16 members of a service user and carer advisory group (SUCAG) using cognitive interview-
ing [20]. Nine items were removed because the SUCAG found their language or wording
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unclear or hard to understand. The remaining 61 items comprised the nascent scale. Members
of the SUCAG were also asked to comment on potential response formats. Consensus was
reached for a 5-point Likert scale with named anchors of ‘Strongly disagree’ and ‘Strongly
agree’ and a middle neutral value with the label “Neither agree nor disagree.”
Questionnaire administration
Service users were defined as individuals diagnosed with a severe and enduring mental health
condition e.g. schizophrenia, other psychotic illnesses, borderline personality disorder and
other personality disorders or severe affective disorders including severe unipolar depressive
disorder, and who were in contact with statutory (NHS) secondary care mental health services.
In the UK, secondary care mental health services for severe and enduring mental illness are
typically comprised of inpatient and community mental health care. Carers were individuals
who self-identified as caring for a service user with a severe and enduring mental health condi-
tion as defined above.
Recruitment strategies included advertising on NHS Trust intranets, newsletters and press
releases, posters displayed within Trust premises, local Trust-based and third sector study
advocates and local/national user/carer forums. Service user/carer participants from earlier
interviews and focus groups were also invited to take part. Data were collected using online,
postal and face-to-face modalities. Postal and face-to-face completion was undertaken across
five NHS trusts in North-West and Central England. Support for data collection was provided
by the members of the research team and the UKMental Health Research Network. An online
version of the nascent PROM was developed using subscription-based online questionnaire
hosting service SelectSurvey and promoted on the University of Manchester’s School of Nurs-
ing, Midwifery and Social Work website. Invitations to complete the PROM were sent out via
Twitter and ‘re-tweeted’ by local and national mental health charities in the UK.
Respondents were invited to complete the PROM if they, or a person they cared for, had
ever received a care plan. The questionnaire was preceded with introductory text designed to
orientate participants to its purpose. The term care plan' referred to the service user’s main
care plan, or in the event of multiple documents, their most recent care plan.
Test-Retest & scale validation
A prior systematic review of user and carer involvement measures was unable to identify any
questionnaires that were of high quality or acceptable to users and which could be used as a
comparator for construct validity [13]. In this study, the validity of the ‘involvement in care
planning’ construct was ensured by extensive collaboration with service users, carers and pro-
fessionals at multiple stages in the development of the initial item bank and strict tests of unidi-
mensionality in the final Rasch analysis [21]. A randomly-selected sample of 40% of those who
had completed the scale were approached to complete the 61-item measure approximately four
weeks after baseline to assess test-retest reliability.
Sample size
For Rasch analysis, a minimum sample size of 250 allows for over 99% confidence that item
calibrations are stable to within ±0.5 logits, irrespective of scale targeting [22,23]. This mini-
mum sample size was also deemed sufficient for the other planned psychometric analyses
detailed below.
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Data cleaning
Prior to statistical analysis data were double-entered and a 5% accuracy check was made. Fewer
than 0.1% errors were detected during the double entry procedure. Thirteen records (3.13% of
the total sample) were removed from the dataset for having>40% missing PROM answers
(24/61 items), leaving 402 for analysis. The paper-based questionnaire was arranged to have
approximately 40% of the items on the first two pages, so this criterion was decided upon to
eliminate page turning error. Eight of the removed records did not complete any of the PROM
items (but did complete the demographics) and the remaining five completed the first page,
but not other items. The mean number of missing items was 0.87 (SD = 2.68) for the remaining
records in the dataset
Psychometric and statistical analyses
Exploratory factor analysis. An exploratory factor analysis based on a polychoric correla-
tion matrix was conducted to establish initial dimensionality. The factors were rotated using
oblique Promax rotation. Significance of factors was determined using the Very Simple Struc-
ture procedure [24]. Very simple structure was chosen as it is a parsimonious technique for fac-
tor determination, which could be used to establish initial dimensionality prior to more
rigorous and accurate tests of dimensionality in both Mokken and Rasch analyses. Mokken
analysis is better suited to analysing unidimensional scales with bi-polar conceptual structure
than factor analysis [25,26]. This approach was taken in part to avoid the creation of illusionary
factors caused by items clustering at different performance levels as different factors [27]. Anal-
yses were conducted with the ‘psych’ [28] and ‘polycor’[29] packages for the R statistical com-
puting environment [27].
Mokken analysis. Mokken analysis [30], a non-parametric approach, can identify if the
structure of the items will be consistent with the Rasch model. A Loevinger’s coefficient value
of< .30 would indicate an item that was inconsistent with the structure of the scale [31]. The
Mokken Automated Item Selection Procedure (AISP) was also used to explore the presence of
an additional factor, in addition to those revealed using EFA.
Rasch analysis. Rasch analysis [32] was conducted in order to derive a final linear unidi-
mensional measure of care planning involvement. Whilst a number of Rasch-like item
response theory approaches exist (e.g. Samejima’s Graded Response Model), the Rasch model’s
proven ability to develop and validate questionnaires that satisfy the demands of fundamental
measurement and are capable of creating interval-level measurement [33] made it perfectly
suited to the current study. In addition, measures developed using the Rasch model tend to be
brief [34,35] which was an important concern raised during the service user and carer inter-
views that preceded this study. Interval-level measurement is a necessity if accurate compari-
sons are to be made between patients or across patients over time, or if mathematical
operations are to be carried out with questionnaire data [36,37].
Rasch analysis provides additional tests alongside traditional assessments of validity and
reliability, including local independence of items, differential item functioning (DIF), item cat-
egory threshold order, unidimensionality and scale targeting [21,38,39]. Scale improvement
was carried out using an iterative process of item removal. The iterative process involved
assessments of category threshold order, item fit to the Rasch model (chi square p>0.01),
assessment of fit residuals (fit residuals within ±2.5), local dependency (residual correlations
< .10) and differential item functioning (no significant ANOVA interactions by demographic
group). Items that violated any of the above assumptions were individually removed and the
remaining items were re-analysed. This process was repeated until good scale fit to the Rasch
model was achieved and no items presented category disordering, misfit to the Rasch model,
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high fit residuals, local dependency or differential item functioning. Further details for each of
these diagnostic tests are presented below.
Category threshold ordering. When the assigned category order (Likert scale) does not
accord with the latent variable (care planning involvement) then the empirical measures for
each category are out of sequence and there is misfit [40,41]. Where category thresholds were
disordered (indicated by visual analysis of item threshold curve graphs) adjacent categories
were ‘collapsed’ into a category. For example if an item scored 0-1-2-3-4 had disordered
thresholds between response categories 2 and 3; it would be rescored 0-1-2-2-3.
Item fit to the Rasch model and fit residual. Estimates of a location on a common metric
are provided for both persons (ability) and items (difficulty). In the context of the current
study, ‘ability’ may be understood to represent the amount of care planning involvement the
respondent has experienced and ‘difficulty’ may be understood to represent the level of care
planning involvement represented by the item. When data are analysed using the Rasch model,
both the items and persons are calibrated and presented on the same metric which is measures
in logits. This allows the location of people and items to be compared, and allow judgements to
be made about scale targeting. Scale targeting is considered to be acceptable if the majority
(90%) of people responding to the scale fall within the measureable range of the scale [42].
Occasionally floor and ceiling effects may be tolerated if a scale provides good measurement
around important clinical cut-off points [43].
Local dependency. One of the key assumptions of psychometric theory is that the rela-
tionship between items is solely attributable to the specific latent trait. However items in
nascent scales commonly continue to be related to one another, after accounting for their indi-
vidual contribution to the latent trait. The effect of local dependency on the ability estimates
within a scale are substantial and therefore a strict criterion of positive residual correlation
between the items>.10 is used [34,44].
Differential item functioning. Differential item functioning occurs where different
demographic groups within the same sample respond in a systematically different way to a cer-
tain item irrespective of their location on the underlying trait [39]. In the current study DIF
was assessed for relationship to services (i.e. service user/carer/both), age (19 to 36,37 to 47,48
to 58, 57 plus) and gender (male/female). Differential item functioning is detected using analy-
sis of variance (ANOVA, 5% alpha) with bonferroni correction for multiple comparisons.
Scale Reliability. Reliability is assessed using the Person Separation Index (PSI), which
reflects the extent to which items can distinguish between distinct levels of functioning (where
0.7 is considered a minimal value for research use; 0.85 for clinical use)[45]. Where the distri-
bution is normal, the PSI is equivalent to Cronbach’s alpha.
Unidimensionality. Independent t-tests are employed to confirm the assumption of
unidimensionality for the final scale. Principal component analysis of the residuals is con-
ducted to identify two subsets. These subsets are then compared and the number of significant
t-tests outside the ± 1.96 range indicates whether the scale is unidimensional or not. Unidimen-
sionality is indicated when fewer than 5% of the t-tests are significant (or the lower bound of
the binomial confidence interval overlaps 5%) [21,38].
Rasch analyses were conducted using the partial credit polytomous model with conditional
pair-wise parameter estimation [35] as response categories were polytomous (i.e.>2 response
options). Analyses were conducted using SPSS 22 [46], the ‘mokken’ package [47,48] for the R
Statistical computing environment [49] and RUMM2030 [50].
Test-retest reliability. Test-retest reliability was assessed using correlations between inter-
val-level scores for the 14-item measure at baseline and four week follow-up for each of the
three subscales.
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Results
Sample demographics are presented in the S1 Table
Exploratory factor analysis
Very simple structure (VSS) analysis revealed a single interpretable factor. The VSS was maxi-
mised with a single factor (VSS = .97). Forty six items loaded onto the first factor, with 15
items loading below .30 or onto other factors.
Mokken analysis
The scalability of the 46 remaining items scale was assessed using Mokken analysis. Good scal-
ability was confirmed for all but one item (Item 57: Care plan decisions seem to be made by
just one person). This item was removed as it returned a Ho value of .22, below the .30 crite-
rion. Mokken’s AISP procedure did not identify any additional factors for the remaining 45
items.
Rasch analysis
Following exploration of dimensionality and scalability, the 45 remaining items were analysed
using Rasch analysis. The 45 items did not fit the Rasch model (x2 = 6622.15, p< .001), leading
to an iterative process of item modification and deletion. Likelihood-ratio tests confirmed the
suitability of the unrestricted partial credit Rasch model for this dataset.
Category threshold analysis
The suitability of the 5-point Likert scale was assessed for all items. In total 31 items had disor-
dered thresholds, indicating that respondents were unable to distinguish between two or more
response options for each question. For the majority of the misfitting items on the scale,
respondents did not discriminate between response categories 0 (Strongly disagree) and 1 (Dis-
agree; see Fig 1). Participants also had difficulty discriminating between categories 2–3 (3
items) and 3–4 (3 items). Items were re-scored appropriately before continuing with the
analysis.
Fig 1. Disordered category thresholds for Item 19 (Care plan reviews are carried out in good time).
doi:10.1371/journal.pone.0149973.g001
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Misfitting items
Following re-scoring items with disordered thresholds, individual item fit statistics were analysed.
A number of items displayed misfit to the Rasch model or fit residuals beyond the ±1.4 range. An
iterative process of item removal led to the 19 items being removed from the scale. The items
which were removed from the scale, and the reasons for their removal, are detailed in Fig 2.
Fig 2. EQUIP Analysis Overview.
doi:10.1371/journal.pone.0149973.g002
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Differential item functioning
Two items displayed differential item functioning. Item 39 (The care plan is unique to me) dis-
played non-uniform DIF by different age groups (f(3), 7.03 p<0.001). For Item 46 (Staff
involved in care planning are helpful, kind and polite), men scored uniformly higher than
women at every level of care planning involvement (f(1), 14.02, p<0.001; see Fig 3). No item
displayed DIF between service users and carers.
Local dependency
Ten items displayed local dependency, leading to an iterative process of removing items that
had multiple dependencies.
Final scale
The final 14-item scale showed acceptable fit to the Rasch model (x2 = 97.25, p = 0.02) includ-
ing excellent person-separation reliability (PSI = .93; see S2 Table). Mean person and item fit
residuals were acceptable and the 14-item scale had good dimensionality (3.76% of t-tests sig-
nificant). Scale targeting was 11.94%, slightly beyond the ideal value of 10%. Fig 4 shows the
distribution of persons and items. The majority of the extreme scores were at the ceiling of the
Fig 3. Differential item functioning by gender for Item 46 (Staff are helpful, kind and polite).
doi:10.1371/journal.pone.0149973.g003
Fig 4. Person and Item Distribution for the Final EQUIPmeasure.
doi:10.1371/journal.pone.0149973.g004
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scale (indicating excellent involvement in care planning). Using Mokken analysis, the final
scale also returned a Loevinger’s scalability coefficient of 0.70 (SE = .018). Fig 3 presents an
overview of the analysis, and the final items retained. The items that comprise the final scale
alongside un-centralised threshold values are shown in the S3 Table. The final scale is pre-
sented in Table 1.
Test-rest reliability
The test-restest questionnaire was completed by 57 patients. High Pearson’s correlation values
between scores provided evidence of invariance over time (rp = .88, p<0.001).
Raw score to interval-scale conversion
The table in S4 Table provides a nomogram which may be used to convert ordinal scores
gained from the EQUIP questionnaire into interval-level trait estimates, provided that data are
normally distributed and complete.
Discussion
Promoting shared decision making and involving service users and carers in care planning are
central to national policy initiatives aimed at optimising recovery and improving the quality of
mental health care [12]. Yet, despite long standing support for the ideology of user/carer
involvement, patient-reported measures of participatory care are lacking. Current measures,
such as those used by the UK Care Quality Commission (CQC), focus on objective indicators
of care planning administration rather than those aspects of care planning that service users
value most. A previous systematic review of user- and carer involvement in mental health care-
planning has demonstrated a lack of high quality outcome measures that are grounded in ser-
vice user values and acceptable to users/carers in terms of completion [13]. The current study
aimed to address this methodological and translational gap.
Care planning inevitably necessitates interactions between different stakeholder groups and
the context and quality of these interactions will impact directly on the way in which the mean-
ing of the event is construed. The EQUIP PROM was developed in collaboration with service
Table 1. The final 14-tem EQUIP Scale.
Analysis number New number Wording Scoring
3 1 The care plan has a clear objective 0 0 1 2 3
13 2 I am satisﬁed with the care plan 0 0 1 2 3
20 3 I am happy with all of the information on the care plan 0 0 1 2 3
22 4 The contents of the care plan were agreed on 0 0 1 2 3
25 5 Care is received as it is described in the care plan 0 0 1 2 3
27 6 The care plan is helpful 0 0 1 2 3
30 7 My preferences for care are included in the care plan 0 1 2 3 4
31 8 The care plan is personalised 0 0 1 2 3
34 9 The care plan addresses important issues 0 0 1 2 3
44 10 The care plan helps me to manage risk 0 0 1 2 3
48 11 The information provided in the care plan is complete 0 1 2 3 4
53 12 The care plan is worded in a respectful way 0 0 1 2 3
58 13 Important decisions are explained to me 0 0 1 2 3
61 14 The care plan caters for all the important aspects of my life 0 0 1 2 3
doi:10.1371/journal.pone.0149973.t001
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users and carers and conforms to the highest standard of evaluative analysis. The final measure
is 14-items long and provides a unidimensional measure of service user and carer involvement
in mental health care planning. The 14-item scale has exceptional psychometric attributes, sat-
isfying the strict demands of the Rasch model and displaying excellent reliability. Quantifiable
performance indicators are advantageous to quality improvement and clinical research and in
its current form the scale will add considerable value to trials, service evaluations and audit.
Future development of the EQUIP PROM will focus on development of computer adaptive
testing, which may in turn facilitate quicker questionnaire completion times and provide
instant graphical feedback to health professionals and users.
The stringent, methodological process that was followed in our study led to an initial mea-
sure of 61 items, that were originally developed in conjunction with service users and carers,
being reduced to a 14-item psychometrically validated PROM. Measure length and ease of
completion is identified as a key user-nominated attribute for PROM acceptability in this pop-
ulation. Nonetheless, the utility of any measure depends on its validity, reliability, sensitivity
and feasibility of completion, and a trade-off between these criteria is often necessary [1]. It is
possible that some concepts that were originally conceived as important to service users during
item generation were not adequately represented by the items retained in the final measure.
This accepted, the final measure encompassed a breadth of items that represented a multiplic-
ity of user responses. Key aspects of patient-centred care identified as theoretically important
by other studies were represented. These included holistic approaches to care (items 14 and
11); the quality of the user-professional relationship (item 12) and personalisation and rele-
vance to user experience (items 6, 8 and 9). Specific antecedents to care planning involvement
were also included in relation to information exchange (item 3), participatory deliberation
(item 7,13) and shared decision making (item 4). Additional items sought to quantify satisfac-
tion with specific and unique outcomes of the care planning process, including written docu-
mentation (i.e. the care plan) (items 1 and 2), and the mental health care and longer term self-
management skills that result (items 5 and 10).
The emergence of differential item functioning for two items in the original item bank is an
interesting finding that demands further exploration. Whilst item 39 (The care plan is unique
to me) functioned differently by different age groups, item 46 (Staff involved in care planning
are helpful, kind and polite), demonstrated significantly lower levels of agreement among
females than males. The true relationships between user characteristics and their expectations
and/or experiences of care planning are difficult to establish. The potential for these data to
reflect genuine rather than perceptual differences in care planning participation is supported
by small scale studies that suggest service users’ and carers knowledge may be mediated by
demographic or ethnic status [11]. Future analyses are needed to model potential relationships
between the EQUIP PROM scale and external measures, including demographic, clinical and
psychological variables. The critical test lies in ascertaining the validity of the scale in predicting
other pertinent outcomes such as overall health service quality, service satisfaction and health
care utilisation. Routinely collecting data and understanding such relationships are likely to be
key to developing, implementing and evaluating new initiatives to enhance user/carer involve-
ment in mental health care planning.
Supporting Information
S1 Table. Sample demographics.
(XLSX)
S2 Table. Rasch fit statistics.
(XLSX)
Quantifying User/Carer Involvement in Mental Health Care Planning
PLOS ONE | DOI:10.1371/journal.pone.0149973 March 10, 2016 11 / 14
S3 Table. Rasch delta statistics.
(XLSX)
S4 Table. Nomogram.
(XLSX)
Acknowledgments
The authors of this manuscript would like to thank the service-users and carers who willingly
gave their time to complete and give their feedback on the PROM. We would also like to
acknowledge the support provided by members of the UKMental Health Research Network in
study recruitment.
Author Contributions
Conceived and designed the experiments: PB KL PC. Performed the experiments: PB CF CG.
Analyzed the data: CG. Wrote the paper: PB KL CF PC CG.
References
1. Mead N, Bower P. Patient-centredness: a conceptual framework and review of the empirical literature.
Soc Sci Med. 2000; 7: 1087–1110.
2. Makoul G, Clayman M. An integrative model of shared decision making in medical encounters. Patient
Educ Couns. 2006; 60: 301–312. PMID: 16051459
3. Hickey G, Kipping C. Exploring the concept of user involvement in mental health through a participation
continuum. J Clin Nurs. 1998; 7: 83–88. PMID: 9510712
4. Porter M, Teisberg E. Redefining health care: creating value-based competition on results [Internet].
2006. Available: https://books.google.co.uk/books?hl=en&lr=&id=Kp5fCkAzzS8C&oi=fnd&pg=
PR10&dq=What+is+value+in+health+care%3F+&ots=VZt5PealaA&sig=4cUln6tCpKX-qwBiyXZ4_
mI9NIE
5. Wolpert M. Do patient reported outcomemeasures do more harm than good? BMJ. 2013; 346.
6. Department of Health. Effective Care Co-ordination in Mental Health Services: Modernising the Care
Programme Approach. 1999.
7. Care Quality Commission. Survey of Mental Health Inpatient Services. 2009.
8. Healthcare Commission. The pathway to recovery: a review of NHS acute inpatient mental health ser-
vices. Healthcare Commission. London; 2008.
9. Her Majesty’s Government. No health without mental health: a cross-goverment mental health out-
comes strategy for people of all ages. London; 2011.
10. Department of Health. Refocusing the Care Programme Approach. Policy and Positive Practice Guid-
ance. 2008.
11. Bee P, Playle J, Lovell K, Barnes P, Gray R, Keeley P. Service user views and expectations of UK-reg-
istered mental health nurses: a systematic review of empirical research. Int J Nurs Stud. 2008; 45: 442–
57. doi: 10.1016/j.ijnurstu.2007.02.008 PMID: 17418194
12. Bee P, Price O, Baker J, Lovell K. Looking beyond the rhetoric—a systematic synthesis of barriers and
facilitators to user-led care planning. Br J Psychiatry. 2014;In Press.
13. Gibbons CJ, Bee PE, Walker L, Price O, Lovell K. Service user- and carer-reported measures of
involvement in mental health care planning: methodological quality and acceptability to users. Front
psychiatry. 2014; 5: 178. doi: 10.3389/fpsyt.2014.00178 PMID: 25566099
14. Hudon C, Fortin M, Haggerty J, Lambert M, Poitras M. Measuring Patients’ Perceptions of Patient-Cen-
tered Care: A Systematic Review of Tools for Family Medicine, Ann FamMed, 2011, 9(2): 155–164.
doi: 10.1370/afm.1226 PMID: 21403143
15. Munro K, Ross KM, Reid M. User involvement in mental health: time to face up the challenges of mean-
ingful involvement. Int J Ment Health Promot 2006, 8:37–44
16. Stevens S. On the theory of scales of measurement. 1946; 103: 677–680.
17. Rocha N da. An introduction to Rasch analysis for psychiatric practice and research. J Psychiatr 2013;
47: 141–148.
Quantifying User/Carer Involvement in Mental Health Care Planning
PLOS ONE | DOI:10.1371/journal.pone.0149973 March 10, 2016 12 / 14
18. Merbitz C, Morris J, Grip J. Ordinal scales and foundations of misinference. Arch Phys Med Rehabil.
1989; 70: 308–312. PMID: 2535599
19. Jr ES. Evidence for the reliability of measures and validity of measure interpretation: a Rasch measure-
ment perspective. J Appl Meas. 2001; 2: 281–311. PMID: 12011511
20. Willis G. Cognitive interviewing: A tool for improving questionnaire design. Thousand Oaks, California:
Sage Publications; 2004.
21. Tennant A, Pallant J. Unidimensionality matters!(A tale of two Smiths?). Rasch Meas Trans. 2006; 20:
1048–1051.
22. Guilleux A, Blanchin M, Hardouin J-B, Sébille V. Power and sample size determination in the Rasch
model: evaluation of the robustness of a numerical method to non-normality of the latent trait. PLoS
One. 2014; 9: e83652. doi: 10.1371/journal.pone.0083652 PMID: 24427276
23. Linacre J. Sample size and item calibration stability. 1994; 7: 328.
24. Revelle W, Rocklin T. Very Simple Structure: An Alternative Procedure For Estimating The Optimal
Number Of Interpretable Factors. Multivariate Behav Res. 2010; 14: 403–414.
25. Van Schuur WH. Mokken Scale Analysis: Between the Guttman Scale and Parametric Item Response
Theory. Polit Anal. 2003; 11: 139–163. doi: 10.1093/pan/mpg002
26. Schuur W van. Ordinal item response theory: Mokken scale analysis [Internet]. 2011. Available: https://
books.google.co.uk/books?hl=en&lr=&id=8Igk82X—xIC&oi=fnd&pg=PR1&dq=Ordinal+Item
+Response+Theory:+Mokken+Scale+Analysis&ots=7T4ImyLkfU&sig=K8ZYlzdb_
HnBhAKSEqGdaoJk244
27. Bond T. Too many factors in Factor Analysis? Rasch Meas Trans. 1994; 8: 347.
28. Revelle W. psych: Procedures for personality and psychological research. Northwest Univ Evanston R
Packag version. 2014; Available: https://scholar.google.co.uk/scholar?hl=en&q=psych%3A
+Procedures+for+Personality+and+Psychological+Research&btnG=&as_sdt=1%2C5&as_sdtp=#0
29. Fox J. polycor: Polychoric and Polyserial Correlations. (Version R package version 0.7–8.) [Internet].
2010. Available: http://cran.r-project.org/package=polycor
30. Mokken RJ. A Theory and Procedure of Scale Analysis: With Applications in Political Research [Inter-
net]. Walter de Gruyter; 1971. Available: https://books.google.com/books?hl=en&lr=&id=
vAumIrkzYj8C&pgis=1
31. Sijtsma K, Molenaar IIW. Introduction to nonparametric item response theory. London: Sage Publica-
tions; 2002; Available: http://www.narcis.nl/publication/RecordID/oai:wo.uvt.nl:89846
32. Rasch G. Probabilistic Models for Some Intelligence and Attainment Tests. Copenhagen: Danish Insti-
tute for Educational Research; 1960.
33. Karabatsos G. The Rasch model, additive conjoint measurement, and newmodels of probabilistic mea-
surement theory. J Appl Meas. 2001; 2: 389–423. PMID: 12011506
34. Gibbons CJ, Mills RJ, Thornton EW, Ealing J, Mitchell JD, Shaw PJ, et al. Development of a patient
reported outcomemeasure for fatigue in motor neurone disease: the Neurological Fatigue Index (NFI-
MND). Health Qual Life Outcomes. 2011; 9: 101. doi: 10.1186/1477-7525-9-101 PMID: 22107756
35. Prieto L, Alonso J, Lamarca R. Classical Test Theory versus Rasch analysis for quality of life question-
naire reduction. Health Qual Life Outcomes. 2003; 1: 27. doi: 10.1186/1477-7525-1-27 PMID:
12952544
36. Karabatsos G. Comparing the aberrant response detection performance of thirty-six person-fit statis-
tics. Appl Meas Educ. 2003; 16: 277–298.
37. Gibbons C, Kenning C, Coventry P, Bee P. Development of a multimorbidity illness perceptions scale
(MULTIPleS). PLoS One. 2013; 8: e81852. doi: 10.1371/journal.pone.0081852 PMID: 24376504
38. Pallant J, Tennant A. An introduction to the Rasch measurement model: an example using the Hospital
Anxiety and Depression Scale (HADS). Br J Clin Psychol. 2007; 46: 1–18. PMID: 17472198
39. Holland P, Wainer H. Differential item functioning. Hillsdale, New Jersey: Lawrence Erlbaum Associ-
ates, Inc.; 2012.
40. Linacre J. Category, step and threshold: definitions & disordering. Rasch Meas Trans. 2001; Available:
https://scholar.google.co.uk/scholar?hl=en&q=Category%2C+Step+and+Threshold%3A+Definitions+
%26+Disordering&btnG=&as_sdt=1%2C5&as_sdtp=#0
41. Linacre JM. Category Disordering (disordered categories) vs. Threshold Disordering (disordered
thresholds). Rasch Meas Trans. 1999; 13: 675.
42. Wright B. Raw Scores Are Not Linear Measures: : Rasch vs. Classical Test Theory Comparison. Rasch
Meas Trans. 1992; 6.
Quantifying User/Carer Involvement in Mental Health Care Planning
PLOS ONE | DOI:10.1371/journal.pone.0149973 March 10, 2016 13 / 14
43. Gibbons CJ, Mills RJ, Thornton EW, Ealing J, Mitchell JD, Shaw PJ, et al. Rasch analysis of the hospital
anxiety and depression scale (HADS) for use in motor neurone disease. Health Qual Life Outcomes.
2011; 9: 82. doi: 10.1186/1477-7525-9-82 PMID: 21955749
44. Sideridis GD. The Effects of Local Item Dependence on Estimates of Ability in the Rasch Model. Rasch
Meas Trans. 2011; 25: 1334–6.
45. Fisher WJ. Reliability, Separation, Strata Statistics. Rasch Meas Trans. 1992; 6: 238.
46. Corporation IBM. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.; 2013.
47. Ark L Van der. Mokken scale analysis in R. J Stat Softw. 2007; 20: 1–19. Available: http://www.jstatsoft.
org/v20/a11/paper
48. Ark L Van der. New developments in Mokken scale analysis in R. J Stat Softw. 2012; Available: http://
www.jstatsoft.org/v48/i05/paper
49. RDC Team. R: A language and environment for statistical computing. [Internet]. Vienna, Austria; Avail-
able: http://www.r-project.org
50. Andrich D, Sheridan B, Luo G. Rasch models for measurement: RUMM2030. Perth, Western Australia:
RUMMPty Ltd.; 2010.
Quantifying User/Carer Involvement in Mental Health Care Planning
PLOS ONE | DOI:10.1371/journal.pone.0149973 March 10, 2016 14 / 14
